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Thank yeu very mueh, Fred.

I%s not wuite accustomed to being here with iistinguizhed men, like
ine -onroney and so many members of Congress ocut there., 1 really cawe
here to listen tc the Vice iP'resident and to be with ysu, our friends
from Oklahoma, while he was here and to make sure ne got a full picture
of the inportance of the efforts of the Frontiers of Science foundation.
1 atarted to say sovement because that's what Sandy Uraper chapactericzed
it in the early days, He sald he didn't knuw how to call it anything
except a movement, But while you're waiting for hiwm maybe 1 can say
just a few worda that may be of interest to vou,

First of all, I've been asked to comment on tie dussian soft landing
on the moon and the pictures which were released first by the Oritish
and then by the Hiesins and to say why the Upnited “intesm didn't get
ahead of the DBritis! and releaxse thew ourseivex,

cell, I think firat of all sithout in any way admitting that we
monitored the lussian shots or would have been alle t¢ intercent those
signals had they appeared on this side of the Larth, i'd like to say
that the moom was on the other side of the Farth when that landing was
made and those transwmissions were made and the Hussians were saart encugh
to put it on the side of the moon that was going to rewain visible tu
them and in sunlight for a pericd of about twelve to fourteen days. But

it was not visible by radio or sight from this side of the world., It
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was visible to the (YasudThle) Observatory and (Inaudible) monitored

these signals anparently and as they came in, being acquainted with
electronics he noticed a sort of a pattern within the signals as they
came in. Suddenly some fellow there with him, or he, realized well
this is just the same kind of thing you see with a facsimile transmission
for newspapers. So they started to run it through a facsimile machine
and, lo and behold, out came a picture, So there's a certain amount of
serendipity in it. (Laughter) I think it's extremely interesting to
speculate as to whether somebody in Russia is now facing a serious
inquiry from the equivalent of the United States Senate or the House of
Representatives as to why that was permitted to take place. (Lrughter)
I think in Houston when I met you there and at Cape Kennedy, and
also receptly when I was in Oklahoma City, I made it very clear that
the Russian program is on going, vigorous, well financed, and is clearly
a very major part of the effort of that nation to use science and tech-
nology to drive ahead its ability to be an effective nation to have its
way in the world. And this lunar soft landing, coming I think on their
ninth try or so, is simply an indication of the fact that when they
start out to do something they keep trying until they do it. This has
been the history of their program, while we ourselves have had a broadly
based program carrying forward scientific efforts that would give us a
broader understanding of the space environment and of the air and of
t'e effect of the sun on our atmosphere, anddetermining what it means
to realize that the sun is now sending out a solar wind that's about
twice as fast as it was just two or three years ago, that the solar wind

is now blowing, when they have erupted, at about 1,600,000 miles an



hour. Just tuo or three years ago it was blosins about HOG,00U miles
an hour,

S0 you see the solar cycle is moving on and se're trying to ander-
stand the environment so we can make aore efiicient mauchines, They're
undoubtedly deinz the same thing. But they pilek an vbjective like
trving to get pictures from Lthe surface of the wron., They just keep
tryvins until they xzet it., Just like they Lept trying with every other
program and they have two prubes on their way to Venus pight uow,

But the indications, of course, of our Lard surface on the wmoun is
very wvaluable becaume there'’s been a lot of speculativn as to whether
vou'd be swallowed up in dust if you landed un the ssoun, and a lot of
pther trines like that, Now there isn't any do:ubt that a landing enn
be made bechuse one was made and at least we have secn pictare of the
junar surface taken frow close up and with zuliicient detail and with
sufficlient clarity and with safficient detlail to have a uretty goed idea
thit we eould go ahead,

ie wre expected to do tie same thing in a few nenths, or certainly
during this year. e have four engineering flights with a-Surveyar and
there's no doubt in my sind that we should pursae those because the wmoon
may be very different in one place than it is in asother place. ind
further, our machine is intended to dig a little hele anu te mace ¢erw
tain chemieal analyses of the material and to wive us valuable inforsa-~
tion over nnd beyond what a picture can give ua.

Let me, however, not try to cover the whole synce prozram becuause
most of you have seen it in our different in-tallatioun, but pather to

say thnot we still have in the United States a lot of jeople who don't
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anderstind what it means to drive forward with n very «ajor progras that
involves a science, a technology based on &science, engineering te use
thit technology, and management to produce things that are useful out

of it.

%e have just tiis list seek, as you Lnos, turned over the iirst
operational weathor satellite to the Weather Rureau, zﬁﬁK I, having
fininhed our oun research and development progras with ten Tiros flights,
And tlis satellite is working wenderfally ang is goln. to be fellowed
with another satellite very shortly. There'll be an operatienal system
there that will do a much better job than the exnoriuental salellite we
have been flyinz, even though we did feed the infurmaticn frow the exe
perimental satellites into the whole weather aperaticenal and forecasting
systen,

Let e point cat that the Comamunications “atellite Coriporation is
already now finding that the technology and tie wcientitic umievstanding
of the environment oot iround the Earth persita thesn to make vlans for
a very much more -uphisticited aml more Jdarable and more efficient
satellite than the. v in wund even 3% much 5 siy acnths ires Bbe you
are . .nv to zee 3 very ra. id prozresc toward the-se tilications of
sateilites for n=eful work with respect to ceather anu comumnicaticas
of thinvs right here on Earth., And of course we are progeedin: rapldly
now to the final stage of developing our ecapability ts operate out as
far as the moon with men and we already see an exclus:on frow that in
the militnry services where a man's orbital labopatory is ander consitruc-
tion which the military services will use to experiment »ith men in orbit

arcund the Earth for improving the efficieney of sur ailitary services,



Now this kimd of total bank of technology and careful examination
of how you pull out of it either a comuercial covmunications sateliite
systes or military communiciaticns satellite systien, boik of wiieh have
been pulled out of it, or as Senator Honroney has been so interesied in,
a supersonic traneport airplane and short take~off and landiag airplane,
I think we're going to see much more of that over the next five years.

And [ have said to Mr., McGee and to Senitur Pirris here that I
certainly would applaud your efforts to lock ahead for another five or
ten years and figure shat you in the Frontiers of Science foundatien are
going to do vourselver in Uklahoma and in your region as this system
moves forward. Let me put it to you in a siightly different way.

You have had in this country with the atnuic energy programs, the
neronautical programe, the ballistic misslle pregrams and the space pro-
grane, somethins like =z hunared billion dollars voted to an expansion
of «cience, expansion of technology and engineeriny ap;licstion of the
technulogy, and then the newly developed capacity to =ansge very lurge
effort: in ihese fielda, Now we are se«ing mueh anre, 33 -ocu've heard
from some of the officials you've talked to, fir. iHolloman ! believe
talked with you a good dea) about this, of an effort to make the most
of thexe things,

¥hile the Senator has introduced br., *umford as the head of the
Labrary of Congress, the man that we look to there which is zymbolic
of this situation is Dr, Ed Wink who was in the ixecutive Branch and was
in the office of the Fresident, but he's nes goti a whole organized sec-
tion in the Library of Congress aimed at uwaiking tids total knowledee

available out of 211 of this systex available to members of Congress,



ng they consider their legislative duties and reguire troughtful, care-
ful, self-examination of it,

If vou're going to look ahead and ask yourself whal does the extru-
sion of these great big operation systems mean, whnat oes 1 continuation
of a forward thrust in each of the major discipliines thai's involved in
underatanding the Earth and the area of space through which the Harth
moves, and developins and understanding of tre rarth's atmos¥phere by
exasining the ateoosphere of Mars and Venus so you cget a general theory
of planetary atmospheres, if you ask yourself what It ~eans to push those
disciplines forward and to use those kind of theoretical bases and
fouandations for better technology, and in the spnce proxran slone we
have about 20,000 industrial companies picking up and develeping and
asing this %imi of technology, and then if you move on e the question
of how this kind of a smanagewment experience can be apylied say in the
field of coeanography, or to the intricate relaticnsbip by whieh a super-
scnic transport system is goine to he developed. Row 1'd like to steg
rizht there and talk +bout that sord intriecacies «f the system that
h:ve to he developed.

ind again, Y sort of filling in. I've got =y eye on that door.
The :inute the Vice iresident comes in, 1'11 sit right dosn,

The intricaciesn are far greater when you move out beyond the shores
of the United 5States. If you develop an airplane tist's useful here and
then jut 1t inte international traffic, you still encounter n» great wany
difficulties. But if you develop a major alrplane uystem that is aimed
at serving the international market at three times the speed of sound

and realize thit the whole airport and other trassportation systems of
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the world have to be reorganized te take advantage of this service, and
that you have difficulities of bureacracy and probless of how do you get
rid of the previous investment, and you just write it off and take it
as a loss, vou renlize that we are running inte a lot of problems that
no one reanlly understanda how to handle. ®izht now, and this is some-
thing 1'd not want to see published because I don't “onow just exagtly
what the problems are that wculd be involved, there are certain countries
J§inﬁ into the Cumsa%t Coirporations that could expedite their inter-
nitice1]l telephone traffic very much, They could almost give you as
rood telephone service through Comﬂupt Corporation as you could get
right here in the United States by dialing a number. But thoir loecal
service frenuently reqauires a wait of an hoar or two to cowmplete a enll.
S0 you put in a euall to somebody a hundred miles away and 1l tases you
an hour or two to comilete {t, Now the government iu sowe of these
countries is tarine the view that they »ill not peramit the laternational
service to he expedited sc¢ that there's thit kisd of a compurison where
you ¢yt get an instant call to the United ~tates Lut sou cantt zet one
a hundred siles awiy except with & wait of an rour or two, There's all
of that kind of intricacy thit cones inte being.

The subtervanenn aml subsurface cable systex that Lthese teleihone
traffics throuwshout wesiern Lurcpe has developed over many years, a
very coaplex network, it's all tied to the traffie jpattern and the ques-
tion is how do you get rid of this very large investoent in a3 saper-
«eded area in order to take advantage of a much more efficient and rapid
method of handling this traffic,

Now we in the United States, if we're going to develop the capablility
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to instantanecusly tal. te anybody in the uorld, or put television pic-
tuares, or take a problem in one ceuntry, jut it in o couyuter in another
4nd ot the ansver back, we've got to learn how to deal! with all this
accumulaticn from the past, And then I would say manigewent, administra-
tion is going to he probably as much of a Key to that as the sglience op
the technolocy or the engineering.

Now when I ¢o to Europe in about another nonih or aix weeks or &so,
the l'resident's 2rked me to o to talk to Europenans about building a
co-rlex apacecraft, f's nat really going te talk to thew alout coopera-
tinn in space so wmuch a8 1 am to may that while the nelicy of tiails country
im not to encuurage pecple to build hydrogen Gowbs and get what they call
nroliferattion of that capability, or even batltistie missile systems, a
proliferation of delivery aystems, that ail of tie technoloegies that
these countries neced to integrate with us in wany of thess +.tllers and
to judge what ia in their own interest can cowme fros developing a very
conplex spaceeraft. we'll launch it for them, so you don't get the
booster problem, You don't get the bomb problem. But you do get thew
to work their industries, work with American i1ngusisries, where mayue 2
third or half the fuamim would be spent with oupr itodustries, and you get
on o haisis whore their 20 wmillion people and aur 2 O million peuple
ape ~s¥ines how gun .e make the jpie big er for all uf us instead of come
rlaining about the briin irain, or technolegical igorialism done when
we inveat oar money over there,

fe have pot 2 lot of very complicated asccamulation of problews
may ercde even the present rather limited stability aweny the nations

that know how to u<e mouern technology. And this doexn't even touch on



the problem of the nations like Africa and South America that don't yet
know very much about this.

Bringing this back to Oklahoma, 1've alsays had a very strong
feeling that Oklahoma didn't have a lot of the Kind of impediments that
I1've heen describing., You don't have the pollution ¢¥ air and water
and things that these bir cities have. TYou dun’t g¢£ paralyzed when
it snous, And vou'lve atill got that frontier spirit of getting out and
d:ing something, of moving out, of feeling that the future is in front,
And it seems to me if you would approach some kind of a participation
in the system of science, or technology, or engineering and management
and begin to put the three together that yocu'd finu 2 treuend.us bank
of knonledge opening ito you. You would find a large number of people
just as Mr, Holloman said to you, there are a lapge nusmber of people
krmow the country ham cot to solve these problems. They just ﬁua't'?ow
to solve them., They're looking for somebody whe'sm willing to experi-
ment, with the effurts to solve them,

And Sandy, shere is Sandy Uraper, you Rnown thiz is just what se
#id more than ten ve r- agoe. %e found many people, ir. tush, br. Bergher
and br, Relly, svery time we said we're golnz to do semething in Ukla-
homa, they said fine, what can [ do to help yeu, 1 think yoi'll find
that iind of pecple now but you'll find them in o sueh wmore sophbisticated
relationship with less time to help you, less concern than they had after
Sputnik, and with sore of a reguirement that you think in these four
items, including management and adeinistration, than you feund a few
years ngo.

30 I would certainly s8trongly encourage you Lo wsork in that direetion,



I still don't see anybody there, so I%1l give une nore idea.

The Space Azency has always been a sort of experimental outfit,

In the davs of aviastion the basic idea was to develop new theories of
aerodynamiec or uropulsion efficieney, to try them sut in o wind tuqnel.
Then to build a flving model and then :hen you got 2 jroduction model
to go baek and examine that to see how ii matched up with the theory
nnd with the test s thit you could do what they c2ll sealinz. 3Zo hav-
inz got »n geod flvins model that you could say well the theories sihoved
us this ngd this realized #83%, well {f we built one ten tizez as big
£it'1] still be about 83% of what se predicted when wme started with
theory. This is what they call scaling.

%ell in NASA we're trving to scale management {robiems upward to
understand how to handle very large msanagement systems. How in deing
this we find very very few people who even uuderstand ahat it means te
rut the effort of 5,000 companies together, nci to speaw of 20,060, of
how to examine the problem of getting participation by a large number
of educntional institutions in the bailding of a sracecraft thatts Leing
te hnve, sny, te-enty different experiments in {t and tare twenty measure-
aents simultanecusly.  ind thst bas all got to cume baek and wateh
tozether and you get the inforaastion you need frow (he total structure
of tinse measurementsa,

S0 what we are about to do now is to open )} the sanagesent centers
that e have at Huntmwville anud licuston., At each of those centers we
handle about 51,3 billion a year of volume, Ninety percent i the sork
is dene by Areriean industry and we have centrol by wiich we manage the

cest, performance and schedule factors through technical people in
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teehnical laboratories but they still have to fit inte the cuntract
officer who'e going te decide bow wuch muney to pay that contract at

tthe emi of the month. And if it's incentive guniract youtve got te
reagsure the factors that deterwine the bonus and sowe of these companiee
are now earsing frowm 21,500 te %:,00C a day bLonus co tLheir spacecraft
hecause they have woried msaybe twice as lonyg as they eontracted to
deliver tle spacecraft to work.

%50 all of that kas to be fisured throush this systeas of wanagement
in control, It ultimately comes dosn to bow many dollars of your money,
your taxpayer's money, do we pay that contractor and for what, and leave
a record that the General Accounting Gffice and eoigressicnal iavesti~
gating committees will be satisfied that it's henest, vroper and 8 seod
e« enditare of funds.

S0 wve are now trvine to find a First c¢lass sup who ydnderstands
managenent and the ticory of mansgesment, who understands totlal systeas
engineering, whu understamia not oniy the {(Insadible) system but aiso
the cost, schedule sn¢ erformance factors that ae have (o have when
we tikte a rocket to the Cape fto fly., 3e've got to Le sure that we've
wot evervtiiing in it right and tiot we lhaven'l averran our bnviget, and
that it is there at the time tte other eyuipment iz tresre to {ly and
that the sahips are oat in recovery forces, and all of that,

To exasinre this kind of thing, we think if a zan sent, say, vn the
faculty of the University of Alabama where they have a cam;us right
next to our installation there, and if we then made Lim a consaltant
to NASA, whieh would incraase his pay sowmewhat, waybe s few thousand

dellars a year, and give his the full ran of this mauageﬂ¥§2m and let



him then orginire » griduste seninar under the ausplices of the university
sith .eople froem our contractors, of which there's ten thousand down
there, our personnel of shich there's seventy~five hundred, the Hedstone
Arsenal personnel of which there's seventeen thoasand, wnd the Countractor
for Redatone of whieh there's, say, about ancther twelve ticusand,
Together there's =ort of a large number of people interested in this
kind of thing., If we could have a constant feedeback through the =ind
of an educator, a scholar, a guy who works to orgaunize a graduate semi-
nar, examining this process and then get a few predoctorals froa around,
maybe from OGklahoma, e have two from Minnegeti gk: at Houston, to write
their diassertationa on data that is available in that manzgement center
that never heretofore has ever been made available, it seems Lo us we
may be exrerimenting with 4 new and betier way to do thiaga, 1°'l1 guarane
tee vou that no cowpany lite General Motors, or even the Gklahoma Gas
and bBlegtrie, is uning to let you come in und look at their central
managenent eontrel room and use it as a teaehiny laborariory like fBrook-
haven has used (Inaudible) experimental work.

We're prepared to do that. ‘e're prepared to open this because we
aren't circumscribed with classification pro&%ﬁ?‘like the AEC or tie
PBou, And we are working with American industry and we are working with
over 190 universitieas. So we want to take this next wmajor step if we
can find good purtners to do it. Now this means that the university has
got to take a real rezponsibility to look st how researci 28 well as
education c¢an evolve from this and they must maxe sure they protect the
richt of these coupunies where the tetal problem of meeting their produc-

tion wehedules and cozts flows into this contrel room, S0 you zee we



need an interfaith th:t is just like a doctor or 1 liwyer, he dpesn't
tell evervbody what his client's business is. But we still can, |
tiint, extract thia knovledge and put it inte a systesm that will advance
the ntate of the arts,

“evenber, again, that while the government is now deeply conceruned
with hovw we move in space and that the Russians don't develop a capacity
that will really cause us a lot of trouble, we're deeply concerned with
developments in eceanoyrajyhy, deeply concerned sith the interfn%ﬁi betuween

the nir, the ocean and space, which they ca2ll environmental sciences,

- And #e know already from the information we have, very ¢lear from that

informition, th:t the use of the air and the uae of the ocean snd the
use of the area just above the air is going t¢ expand 1t a far wore rapid
rate than the use of any similar penetration of environment has ever
expanded. If you realise that se've only seen sSpuinik fly only ei«ht
veirs ago, 1 little over eight years ago, ve saw our first satellite fiy
in Jonuary of 133, Th:t's only eight years ago., Just thins of tie
tremen:inus developuwent has occurred since then, w«hole systess merving
the world already out and operating. ind with Sowe agreements sith the
Husstians to exchange weather data, for instance, over 1 line that's can-
structed betwcen Washington and Moscow, we already have that agreesent.
They haven't yet flown their satellite. <wurs is up., But they have
promised, Mr, w1 told me in New York about three weeks ago, I
went ap and had lunch with bhim, that very shortly they'd be producing
this dnta, And again, I'd prefer for this not to necessarily beccme a

mn - tter nf speculation in the parers because I'm anxicus to have him want

te hive snether t:lk with me rather than to feel thast 1'm going to tell



the parers everything he says. We have not had any wiliinzness on Lheir
part to tell us the kind of experiments they have on that probe that's
gning to Venus, for instance, or to tell us mavie sore of the fresuencies
th:t sight be used to exchapce informaticn by using the feho balloon,
Fcho 1I, 1 men they simeply will do certain things but not others,
it's coin to be very interesting as we move towagrd furupe and, siv, to
Germany and England and the other countries, if you mant to ccoperste
you can benefit in the technology that will help your whole industry
and preovide n better reloaticnship with American iadustry. shether SNr,
de Goulle will be as atandoffish as he has been in the past, it'll be
very interesting to know whether he would like to see thatl develop with-
out him in.

What I1'm tryving to say i8 the next thrust will probably not cowe
on the basis of fe:r of the lussians or hope for iwerican dollars be-
caase neither one of those is going to be as strong as it used to be,
but rather on the feeling that out of advanced technology on a sound
foundation of science zana constantly driving ahesd with sdvinistration
and manaizement, utilizing these forces and workin: sith them i a4 say
satisfactory to the seientists, the universities and the others, we
can make another very sujor forward thrust with not just theoretical
thinze but visible things like Earth satellites producing weather that
you ceuldn't get any other way and measuring a lot of things that go
on on the Earth that you couldn't get any other way, and in a sense
opening up a whole new area, shall I say, Senator, a frontier, a frontier
based on acience but it is a frontier much broe:der than science.

¥ell now, fellews, I don't want to we:r you out before the Vice
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President gets here so ['m going to sit down. (ipplause)

: let me say this, [ think 21l of us could have stayed

e

here a lot loneer than Jim could have Lo hear what be had to say. aAnd
if we may, we haven't received the signal - Nill NMennett hasn't looked
in here in the last fifteen minates. I tidink he's cone out anud cut his
wrists or something, Dean, (Laughter) but jerbaps be will, But maybe
we'd like to impose on you a little more for askin: jyuestions and answers.
Would vou be willing to do that?

M, YEBB: ALYl right. You don't think people want to zet o little
break here hefore the VP comes.

: I think we'd like to hear sowe wore of what you're

telling us., That's the kind of stuff you've been taliiny about, way

ur there where we can do sowme planning ahead., Uves anybody have 4 - ues~
tton?

¢ (Telling about arrival of Viece Iresident)

CUESTLILKY  (Inaudible)

Wide SLBB:  Seil as you know, the sun acts ap over a peoricd of about
eleven years. It goes from a quiet periocd tev a high perio: in the interw
national geophysicnl year which really did a lot te =ort of kick us off
in the Frontiers of Science Foundation because the scientists really got
torether on a worldwide basis. They made a lot - f measurements at an
active time of the sun. Then we went through a periocd where we had a
quiet sun., We had the internaticral year of the suiet sun which has been

completed 1 guesa about a year and a half, taxo vears igo. Now it's
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berinnine to agt up, And of course when you vet A lurge aumber of
eruptions on the surface of the sun, vou get such merse activity outl in
space :ind you're able to wmeasure things a lot better. uhat we find, for
instance, is there's sometiiing rouyghly eguivalent tu an accelerator in
the sun that turns itself on and off in less than two theousandths of a
second, But it'll double the amcunt of ocutput within just an iastant,
And then all of a sudden it decreases instantly., Xaobody guite under-
stands how that happens but we do know from the measurements in the
higher reaches of the atmosphere that it causes important changes in the
ionosphere and the atwosphere and thut sowe of that is a kind of a cheunl~
¢al chinge induced by the combination of light anad other things there,
that that corka its way down to the atmosaphere aund affects us here on
Eapth., And you knes that it affects the weather and (he total energy
in;ut in the afr., ind this kind of knowledge thit w11l incite a lot of
mings, you see, to work further on those problems,

itses that anseer what you had in =ind?

: Very good,.

M, 4“kBB: We have an orbiting sclar observatory, we've launched
two now, ve're going to keep one in orbit continugusly for soloven years
80 we'll make continuous measurements near the eaprth., We have satellites
reachinz out n few hundred thousaﬁd to n few millicn miles, So we're
taking measurements constantly over this period of time., Cowpletion of
th:it eleven~yeir cyvele will give us a lot more vaiuable inf rmation than
just one or two mengureements sporadically taken,

JUESTICN:  (Tnaudible)

M, WEBB: that »ne have done here under the law that said we muast
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consult the scientifie community as to what se do in the maiing of cur
rrogran and then roeoort biek to them, se've asked them to come into |
aession about once every three years, to exauine corpletely our program,
and then we've nsted the Katicunal Academy of Hciences to erganize a
space science board and they meet aboutl once a quirter. Theyv're woling
to be here this seek. And they spend a number of daya in exawminiong in
very great detail what goes on for the Xational Acadeny of iciences,
which in turn reports to us and publishes the thing for Congress and
everybody.

Now tﬁe first real meeting, when I became adniniaztrator, was out
at the University of lowa with Jim Van Allen and bis group and they
mide A long repert as to what they thouzht oucsht te be done, including
the faet we cught to give mere support te ground-based astronomy, and
thit we cculd get further by doing that than we could by sending out
=1acecraft,

¢ were lmsvcrsed dn a prograw of developing the rocket enzine and
its capability and investing aboul a billicn dollars in a worldwide
network by which we could work with spacecraft all over the world eor
out as far as Nars. And we also were deeply concerned us tc whether we
ahould try to go inte things that other ageuncies of tiwe guverament sere
capable or bhad resunirements and responsibilities, ite “e:ence Founda-
tion, for instunce, has quite » bit of responsibility for astruonomy,

So e have only in a limited w»ay supported groind-based astronomy
ingofar as liarze telescopes are concerned. ‘e have helped to finance
some where there was a gap in the area they could cover, But we have

proviied money te sccumulate into repusitories inforuation that has



cowme from astronomy. For instance, ocut in irizena .e have built a
building and have furnished the money by which all «f tre [lvtures af
“Maprs, rupning back to the eighieenth century, bave now been brought
tozether in one collection and ean be exawmined. o this has been our
poliey,

wow lnst summer, B year ago, «e had a meetinr at doods flole &) for
three months of this same group. They went uver the »hole tiing again,
And they maid following yoar landing of man on the wmoon, we do not think
you oitght to try to build a big lunar base as a first priority or try
to build great uvrbiting systems around the Earth as the first jricrity.
We think the next pricrity ocught to be to go to Mars with the fullest
kind of measurement 8o that vou can coupare ‘ars and the Larth and also
find out if tnere's life there,

Well, there's . good deal of debste now hietwes: Lhe people wio
want te do that and the astronomers who want us Lo pul up sowme very
large telescopes in space and some of thexe are 1l inch., we havs pro-
posals to put llU-inch telescopes in space, crect it with men workiag
oitteide o capasule, ju=t like d4hite, yovu kKnow, ocutside his capsule, and
build this tiing in space.

¥e've almc ot rnroposals such as that with the Lind of reflecting
mirror you could put up you could illuminate, let us say, Vietnam,
where at night time it'd be bright enough so that you could see siat'a
goinr en like you could in the day. All kinds ¢f .roposals liie that
are going ~n, (Laughter)

The cuestion of astrcnomy 18 very difficalt, o what we've done

here is we've maide o real bre. kthrough., 1\ great =muny of the brizhtest



1.

scientists have always sort of Telt that, well you snow tiose rochet
hoys, they're going to have to race, they want to get astrenauta on
Broadway, and they're hoopla people. So a lot of the bLrightest ones
have sort of staved away, People like Foster that you heard talk, They
sort of felt, you know, maybe this is not exactly pure and clean like
science ought to be, (Laughter)

¥ell they changed their minds and now we have a comusittee, which
ur, Norman Ramsey of Harvard is heading, and ['m going te meet uUr. Leo
toldberg from larvard tonight for dinner. ind these people are now
cosing in, Louls Alvarezr who is o:ut in the save labovalory that Foster
came from, They all nuw are coming in to reslly exomine with the greast-
est of care what can be done with theose systens Lhst go out beyond the
air's atmoscherse, They can accumulate vast acounis of snowsledze you
could never get en the surface of the Earth,

I would suspeet that by about six monthas we'll tave a very thoerough
analysis of this problem of iironomy as to what we sioculd do groumd-
based, what others should do ground-based, how mueh of it should be
done from orbiting spac¢e stations, and how much can be done by even
gaingy further out and using rockets to go lony distances out from the
Earth,

But I don't think anybody can fully answer thatl juestion., Nobody
could give you an upiniﬁn~f;::§:i;i:j“agree on but there are lots of
astronomers would ilke nothing betier than to favs a substantial sum
of money made availshle to them to build ground<based observatories.
They also paint out you're never going to train enoust astrocosersd with

the rresent facilities,



tng of the thin s [¥Ys roing to talk in carope about is uisther ar
not voi really put an internatiovnal observatory in orbit whieh is not
just a gspacecraft carrving a few experiments that people designed on
the Earth, but really where people can conduct experiments they never
thought of at the time UpaudidIe) This jis one of the next steps that
will undoubtedly come out of this.

GUESTIUN:  (Inaudible)

MR, WhRB: Well it doesn't look like it's zving to be a probles for
some time. For a long time the theory with respect to the micrometewrite
population was that Lt was a real danger and a lot of people trought that
the Farth's field, it« effect on the environmental srace mace Lhe cone
centration arcund tie farth greater than they weulid e elsevhere., This
was trae to soue extent. But by and large, thore's so msuch space there
that vou're not woiny to have so much troable unless you Just sort of
launch deliberately in the path of ancther object, wileh we did with
Gemint VI and VII as you know,

S0 if vou use reasonable caution, there's not auch dunger. 1 do
think tie real problem is to keep up with your itiings as the xarth turns.
I mean the fellows communicating with spacecraft and having enpugh
patience to do thiz effectively and to)in a ﬁen@e)bring them back where
vau want them or put them where you want them is a very real problem.

I don't know of any very real problem with resiect tuv siace jug;ﬁf

Now mome of tl:«t staff is dropping arouand the world, se used to
think every bit of it aculd burn up bat it doesn't uite all vurn ap,
(Laaghter)

UESTIONG  (Inaudible)



Mit, GEBB: dell first of all, we are vory hold in eur concepl in
the Sy ice igeney ard very conservative in cur engincering. MNow theré
are no breskthrourha reoaired for the envineerin: of the -ysteuws tu go
to the moon, %e're proceeding on a program we laid out five vears ago
as a ten-year program, ¥e said then it would cost ;20 billion, 20 to
40, Ye're still on that schedule and we'll do it =ithin a very small
percentage, 1% maybe or 1% of the 820 billion., So the engineering was
done and we have been able to execute it, cutting ocut some parts of it.
Several things we have done differently but the cost has escalated 20
in American industry where we spend 90% of car :dollar. %50 every hour
of vork we are getting from dAmerican industry noew coestis as 20% more
than it did nhen xe rlanned the prograv five ye rs ago. But we've been
able to compress things and still stay pretty wuei on schedile.

illen, [ tiink there's a strong misconception arcand a1bout bredak-
througha, Certainly the splitting of the nucleus of tie ntew was a
real breakthrough and a few things like that, Hut these prugrams are
not based on what you call breakthroughs. They're based oun a constant
addition of instruments of knowledge 8o you understand the eavircnment
very precisely. Then you tailor a machine fully and completely to
operate in that environment, like, say, the Boeinz 7C7 is tailored to
operate at certain altitudes with a certain awcunt of efficieney and to
carry certain pav loads., We do that to an extre=sne degree with our
vehicles, So efficiences are coming through wmore carefu}l measureasents
and unierstandin: of the environment and then better wnaterinls, better
use of materials, better lubriconts and just shaving weight out ¢f the

vehiclea, Je find now that some of tie safetly factors we used to build




into them are not reguired, so we cut them out, They weigh,

Now with respect to your second guestion which was, what, 1 forgot.
Uh sure, I mean the Van Allen Belts are there. They are neasured physi-
cal phenomena., There's radiation. If you go through thea in a hurry
you don't accumulate enough radiation to bother you sith (lnaudibtle)

If you stay andd fly in them, it'd take a tremendous amount of shielding
to keep a man from being damaged.

The problem we've had with some of our [lishts is there's a little
dip in the Van Allen Belt over the Scuth Atlantie over near ifrica and
to get up above 140, 13C miles you'll go through that little dip in the
helt every tiwe you o arouand the Earth., 5o we were somewhat cuncerned
about that, The Hussians were too., In some of theipe flights tiey sent
an vnmanned spacecraft up every tiwe before a =anned flight in case
there was radiation,

I would say that if you know it's there it's .o problesm if you're
going through it, But you've got to fly below it or above il with wen
and, lso it does nffect equipment, I mean it deteriorates eguipment
there smuch meore raptdly than it would deteriorate in some other part of
the space environment,

WESTICN:  (Inaadible)

MR, SYEBB : dell I've said this several times publicly and 1 don't

mind saving 1t pullicly. %ell first of all, twe yearsz agoe 1 stated to

the Congress that [ did not believe the Hussiana could amailch the capability

we would develop »ith the Saturn V, which could put 280,000 pounds into
orbit or send 935,000 toward the moun. That's encugh to make the landing

and get back home,



0% a year age when the program had been reduced | stated that if
it took the full fifteen flights of the Saturn V to make the luna 1&5d~
ing we wouldn't do it in this decade. But if we could do it, say, on
twelve flights or thirteen, we'd still accomplish it «ithin the decade
and about within the coat estimates, Dut it cost about a billien a
year to apread the program out to do the same work. At that time I
stated that we felt quite confident, this was a year ago, thsat our pro=-
gram was progressing to where we would be passing them in the large
spacecraft field and in the manned spacecraft field. 1 said the other
day, whieh I repeat, I'm much less saure of that today and I am as sure
as I could be of anytiing that they have a progras that is& the rough
equivalent of ocurs in every way and even with the “aturn V,

For those of you who didn't hesr me at iousten or cvklahema City,
I'd like teo tell vou that if you've flown in a Necing 707, abich is a
big airplane, the Saturn V has got the poser equivalent of 6,000
Boeingz 7¢7s in it, And each one of them has got feour engines., In other
words, you take 24,00G{: engines of the size that fly 1 Boeing 707, se
put all of that power into one machine, the Saturn V. 5o it's a tre-
mendous thing and vou deliver all of that gpower in a very short period
of time to gzet up to hivh sreeds and travel in space,

Now the Ruasiana are going to be able to put up as big loads as
that or bigger if they want them., They're not wuwing to be limited by
their boost capability in anything they want to dg, rFurther, they've

lC%vnwi~oE£§ﬂib9 ) .
flown their 10¢ el . They've shown this tresemdous capability
to mabe 3 soft lawding on the moon, This is nou asall matter. If you ‘

start out and had to desigr a piece of equipment to Janu en the woonh,
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those of vou who apre used to drilling down to L0,0G, 22,000 i(set, you
zot a2 lot more problems than you got in the bottes of that deep wali.
And they shosed before the eyes of the world they could de it, 3So don't
underestimate what they're doing., The real 364 juestion is why are they
doing it., Why are they making this tremendous investment? Aind a lot

ef 7eople think it's because they can't upgrade that total scientifie,
technical, engineering, management system, th:t they can only get sonme-
thing like 60, 65% efficiency ocut of large segments of their econoamy.

S0 if they ean develop cone that they can 953% out, they'l)l learn from
that and apply it =11 the way through the rest of their systewm and that
tiis is part of their =aior obhjeective,

S50 I would say that they are ahead of us now, that they will be
ahead of us in most major fields, except these arnlied fields like come
municition satellites and weather satellites, for a1t least twoe years
under our present system and under the impetus behind our preseat gsyse
tem, and if they procecd at the rate that they're going.

B¢ you just as unell put it in your book that we're in for some very
unpleasant and painful years of 4stern chase.

JUBSTICN:  (Innudible)

Mit, GRBB: Well, I would say that you have zot a whole new industry
built on pyrogenies thnt probably would not kave been possible except
thait yvou've zot Ltiese very cold linguids cheaply and even in making a
apiel, Vean, I think you'd say this. 1 was ap in Cleveland 1 guess about
eight or nine wonths ago and I asked the vice yresident of the idepublic
Steel Company how many furnaces he was running, ind he said, weil when

vou were in Republiec (Inaudible) we were runninz fourteen. DNow we're



running tup., Actually .e could produce the whole ountput with one but
if one broke dovwn we want to have the other cne rasning.

Now this kind of an upgrade has occurred in miny of the basic
industries around the country with an isprovement of quality because
they can get linuid oxygen cheap and they could measure the oxiput, seo
thit thev don't have tc run out a whole string of plite or wire and go
and weasure 1t ith n micrometer - this is exagzeerating a little - so
that they car actually measure every foot of it «hen it comes out and
know what they've got and adjust the equipwment sov it turns out good
stauff,

Now in the medieal field tremendous pro ress hias been made with
respect to thexe sensaing devices and the ability to understand what's
going on in the human body and moving right on te the applicaticn of
total systems engineering as we use it to the developwent of an arti-
ficial heart, All of that is wmoving very very razidly,.

“ow one other thing, George, that [ think 15 extremely l.uportant
and that is that a gre:t maony people who thaeuasht research was magie,

tiat hasic rese:reh somehow would open all oers, huve found that withe
out the associ:tion with technology, engineering ami =wmagement it
doesn'i work, ~o in a1 sense, the largest corporation begianin. today
instesd of trviary te spend a lot of money for basic researeh, they want

Qo

to see 1t done in universities baut they awant a betier interfat?® between
their engineerin: and technology and the basic resesreh in universities,
This might be somethinge to look at very carefully in uklahoma. If you
could find a way to do that, I think this wsould be a very very iaportant

thing becnsuse ncbody that I know of has found a very good way Lo do that,




345
i e

One last point witl respect te the fallout, e lave tried very
hard to male information available., 1 expect we've published as wany
as twenty State of the Art reviews where we follow basiec forulas here
where if basic¢ research goes, every once in a while you want to sum-
marize the latest results in the State of the Art review and then some
engineer comes along and sayvs well there's encugzh in thit State of tire
Art review to design a nes machine, [ didn't think I was ready. Now
['r ready and 1'11 try. Then you got to follow ap, as we do all the
time in aviation and space, with development or research in suppert of
thit development bec:use he doesn't get encuxh frem that State of the
Art review really to do the whole job., So bhe runs 4p againsi 3 prob-
lem. You've got to do research to solve that problen te set un efficient
machine.

Now this is the procesa that's going on oo au accelerated tewmpo
all over this country. In a whole state like Prennsylvania «here there
may be 130 companiea wnoriing in our program under copetitively woan
contraets in some aren of new tectnology, you will see n tresnendous
advance with respect to what was at one time a sort of woeribund indus-
trial systen, in eastern Pennsvlvanis for insiance. 5Jow you bezin teo
see this sll aroand the ccuntry.

pBon't vou tiink that's about envugh? {(ip: lause)

MesTlones (Inaudible)

» i
4

Mite wEBB:  What | believe to be dejpenuyable aud they have lost none
80 far as we know. This is just a bunch of rumeors. feople just don't
believe the Russians can do what they do and they spread these rumors.

But there's abuclately no information or data or anytiin, reliaule that



would indicite they've lost a single man in space flivht., The:s've

lost mome on the ground just like we have. | wosidn't just dnwngrade>
the iinssians by assuming you know that they ire cillous sbout life.
They are callous about 20 million people they let siarve in order to
accumulate industriisl caipital to get going. Or they were quite ca2llous
daring the war whken they'd take people and walk thes across the airport
to clear the butterfly bombs and let everyone that bLit & bomb _.et blown
uap., But when it comes to individual life they are s careful as xe
are.,

t I believe you'll asree aith =me. This is the best pro-

gram vou have had or will have (Applause).



